Developmental potential of mouse embryos reconstructed from metaphase embryonic stem cell nuclei.
Mice have recently been successfully cloned from embryonic stem (ES) cells. However, these fast dividing cells provide a heterogeneous population of donor nuclei, in terms of cell cycle stage. Here we used metaphases as a source of donor nuclei because they offer the advantage of being both unambiguously recognizable and synchronous with the recipient metaphase II oocyte. We showed that metaphases from ES cells can provide a significantly higher development rate to the morula or blastocyst stage (56--70%) than interphasic nuclei (up to 28%) following injection into a recipient oocyte. Selective detachment of mitotic cells after a demecolcin treatment greatly facilitates and accelerates the reconstruction of embryos by providing a nearly pure population of cells in metaphase and did not markedly affect the developmental rate. Most of the blastocysts obtained by this procedure were normal in terms of both morphology and ratio of inner cell mass and total cell number. After transfer into pseudopregnant recipients at the one- or two-cell stage, the ability of metaphase to be fully reprogrammed was demonstrated by the birth of two pups (1.5% of activated oocytes). Although the implantation rate was quite high (up to 32.9% of activated oocytes), the postimplantation development was characterized by a high and rapid mortality. Our data provide a clear situation to explore the long-lasting effects that can be induced by early reprogramming events.